Neural and behavioral alterations after early exposure to phenobarbital.
Mice who were exposed to phenobarbital prenatally (B mice) had at adulthood deficits in the hippocampal eight-arm maze, spontaneous alternations, and water maze behaviors. Morphological studies revealed neuronal losses in the hippocampus. The surviving neurons had reductions from control in the number of dendritic branches, area and spine density, but wider fission angle than control. Neurochemical studies on the hippocampus revealed the following alterations: (a) decrease in NE level and the number of the NE cell bodies (b) no change in the serotonergic system (c) an increase in muscarinic receptors Bmax in the hippocampus; (d) no changes in GABA and benzodiazepine receptors. However, neonatal phenobarbital exposure caused an increase in the Bmax of GABA and benzodiazepine receptors. Transplantation of fetal septal cholinergic neurons into the hippocampus of B mice reversed most of the deficits in eight-arm maze behavior, while transplantation of noradrenergic cells did not affect the performance of B mice. In further studies on cholinergic mechanisms, the dopaminergic innervations in the septum (originating from A10), which are known to indirectly inhibit the activity of the septohippocampal cholinergic pathways, were destroyed by 6-OHDA. B mice treated with 6-OHDA had an increase in hippocampal ChAT activity and improved their eight-arm maze performance. Thus, understanding of the mechanism of a particular behavioral deficit enables one to correct it despite the nonspecific action of the neuroteratogen.